WORLD MAPS OF -CONSTANT B, L, AND FLUX CONTOURS

INTRODUCTION

The B and L contours presented with this paper are updated versions of
similar ones published in 1965 by Roederer et al. (Reference 1), In many in-
stancesthe B and L contours are used to study the trapped radiation environment,
In ordertofacilitate this work, a set of comprehensive flux maps has been added
to the series.* This arrangement is functional and facilitates the correlation of
the material.

A total of 31 maps for each parameter, B and L, has been produced for suc-
cessive altitudes 100 km apart, ranging from the earth's surface to 3000 km
above sealevel. The flux contours completed at the time of this writing are also
presented in steps of 100 lan and extend only from 100 to 1000 km above the
oblate geoid; they are constructed separately for protons and electrons and are
represented in sets of six integral energy thresholds per altitude. No differential
energy fluxes were included in this effort because past requests and inquiries
havebeen exclusively oriented towards integral flux values. If the scientific and
engineering community indicates sufficient interest in differential maps, these
may be added to the next updated version of this work, to be issued in about a
year. Furthermore, because the environment models were produced from inte-
gral and broad band enmergy measurements, no great accuracy can be assigned
to the spatial distribution of a differential band.

The minimum-B equator is calculated with a program developed for ancther
study. In all maps, the continents are indicated by grey shading, and maps de-
picting surface projections of some typical circular orbits have been included.

METHOD

Map Generation

For a given altitude level, a grid is generated with constant intervals of two
degrees in latitude and three degrees in longitude. At the grid points, the mag-
netic parameters B and L, and the instantaneous eleetron and proton fluxes for
the given integral energies, are calculated and stored.

The location of the desired B or L contours is then determined latitudinally
by an exponential, and azimuthally by a linear interpolation. The obtained po—
sitions are cross-correlated and the matrix elements are ordered into plotting
vectors, or arrays, from which the curves are drawn by computer.

“These flux maps were proposed by Stassinopoulos in 1967 (Reference 2), and were initially in-
tended as a supplement to Part 2 of Reference 2.

by
E. G, Stassinopoulos

Goddard Space Flight Center

A similar procedure is employed for the construction of the J maps, but
only after the environmental spectra have been applied to the positional fluxes
at the grid points and the resulting J-values at the following cut-off energies
have been stored:

Electrons Protons
E > 0 MeV E > 3 MeV
.5 MeV 5 MeV
1 MeV 15 MeV
3 MeV 30 MeV
5 MeV 50 MeV
7 MeV 100 MeV

B, L, and Flux Calculations

The magnetic field strength, B, is calculated with McIlwain's latest MAGNET
subroutine employing the 99-term geomagnetic field model by Hendricks and
Cain for the epoch 1960.0, projected to 1965.0 (Reference 3). The L-parameter
is computed with Hassit and Mcllwain's new INVAR subroutine (Reference 4).

Flux calculations are based on Vette's composite environment models: the
AE2 for electrons (Reference 5), and the AP1-AP4 for protons (Reference 6),
Starting with the geocentric coordinates of the grid points, the magnetic param-
eters are computed and the fluxes are then calculated as functions of these
parameters.

Minimum-B Equatoer

The B, —equator is obtained through field line tracing with the LINTRA
program (Reference 7), especially modified for this purpose. An iterative
scheme is employed whereby line-of-force arcs are traced about the magnetic
dipole equator and the positions of their B, values are located in geocentric
coordinates; the process is continued for higher or lower lines until the speci~-
fied altitude has been reached.

The repeated application of this procedure for starting points, incremented
appropriately in latitude and longitude, yields the global eguatorial intersect at
a fixed constant height.

RESULTS

All eontours are plotted on a Miller Cylindrical Projection. Improvements
in the models, the codes, and the plotting techniques have greatly increased the
accuracy of these maps over those previously published. The error in the loca-
tion of the B and L curves does not exceed =1 degree in longitude or +,5 degree



PROTON FLUX CONTOURS—E > 3 MEV
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ELECTRON FLUX CONTOURS—E = MEV

-180° -185% -150° -133° -izo® ~105° 80° -75° -80® ~48° -30° Lid ]

il - -1 30° a5 60° 105°% 120° 135% 150° 188% 120°
o Wllllﬂl illIlIHl[IIH IIHFIHI*IIEI !illlllll;ﬂl! IlllllllEIHli llllllllllliil IIH|IIH|1III 1IIE}I1II!IHI IIiIlIlII]EIII TIT{IT lIlIIHH !Hlllilllﬂll i

15° T8° s0°
HH]HI}'IIH IIII[II!I}IIII \III‘IIII!IUI HFIlHl\lIIIi FIIIIIIIITIIH H”IHHIIEH Illl{liﬂlllii IIII1IIH|HII lIlilIIHliIII HI(!EIII!JII |IH|I|Hi|l| llﬂilllliliE

10— 0

Ioi—_\ s ™= |° o _}82—_

10—_\ - Clo* 3
- [\ - /

g

4” 1

)

so° - 00

7

LR
!

45°

II!IIIIIIIII Iliilli[l]lill

g

/

>
°

/

g
IilHlITH 1LY |m||m HHI!HIIIHI illllFHIilm Jlllllltlfllll

/
|

NS

4 |0
10 N
10% ]

=
/
|
|
%
MM

Iillll Ilillllllllﬂ

§

I(l]ll” lILIlII!IlIlIl T

TTTTTTTT

=
P
|
T

g
i

-13* I

59

ALTITUDE =600 KM 30



